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Highly Ienized Spectra of Nitrogen and Oxygcn.

(K. Bockasten, J. Bromander, R. Hallin, B. Johansson)

The work on taking plates with accurate standard lines has been
cantinued, but has been delayed a little, because the spark gap of the
theta pinch has not worked well. But we hope to sclve that problem.

In table 5 the calculated unperturbed energy levels of NV are given
for all levels with n& 10, The calculation was described briefly in the
preceding status report. The deviation between the observed and calculated
valMes, which are given in column four in the table, can be explained in
most cases as uncertainties of lines with short wavelengths and for terms
with 12:2 qualitively in terms ef 3Jtark effect displaccments. For this
rcason 8Stark effect displacements for different m-values have been calcu-
lated as functions of the electric field for terms with n = 4 - 7 and
12 2. The procedure for this calculation is described by Bockasten in his
paper about CIVX. The calculatinng, which involve the solution of secular
equations, have been performed with an I.B.M. 1620 computer and the program
can be used for similar calculations in other spectra. The results are
given in Figs. 3 - 5 in form of graphs showing the position of the states
versus field strength. The zero of the wave number axis is the hydrogenic
value., From these Stark effect calculations the displacements of the
energy levels were calculated for a field strength of 30 kV/cm. They are
given in column five in the table,

The measurcd wave length of the transition 4d-5f (1616 i ) appears
to be extremecly scnsitive to the initial gos pressurc. The measurements of
this transition and the transition 4f - 5g (1619 K ) are given for various
initial gas prcssures in Fig. 6 where also the calculated unperturbed
positions are given. The displaccments of the transition 4d - 5f is
considerable and can not be explained by Stark effect calculatiens using
hydrogenic wave functions, wheuas the displacements of the transition 4f -
5g are much smaller and can quantitatively be explained by the Stark
effect calculations. The same cffect for the corresponding transitions
in CIV (2524 and 2529 ﬁ) has been observed from discharges in ethylenec.

£ :
Bockasten, K., Ark.Fys. 10, 567 (1956).



Table 5. Calculated unperturbed energy levels for NV,

! -1 ; .
i Tern !Ecalci cn . Interval - o?ark ez%ect
? : : Eobs - bcalc displacenent
L | Calc., * *! for 30 kV/cno
| N
v 2 25 0] |
8 01/2 'OO i 0.0
. 2 |
% 3s 81/2 456 126,4 i + 0,2
? 2
2 |
~ 2 7 2 ! 7z
0S5 81/2 i 109 937-4 % bt On.)
2 | ’
78 8y, 1 T31 4237 ! ~ 0.4
2 ‘ 29
8s 81/2 745 2)275 |
9s 251/2 754 6735
2
10s 81/2 761 379,0
2p °p 80 463.2 0.0
” > 1/2 * ' 258,6
P3/2 80 721.8 % + 071
o
. : haad On[
P3/2 477 842f8 i - Of&
2
4p ?P1/2 615 140.0 30,1 o+ 1.0
- 6 2, ; .
P3/2 15 17 71 | +1A7
2 !
[
P 6 3 .6 - .
3/2 78 )15. .
2 ; . |
P3/2 E 712 472T4 i + 0,2
2 :
C t !
P3/2 E 7%% 008f6 |
2 , ! \
: 4 . ! N !
; 09.4 i j
Psyp | 746 309.4 |
2] ! i |
! 4 1 |
P 3.8 t ? :
3/2 755 4‘[9~ E : |
2 % |
10p 2P1/2 761 915.8 i 2.1 .
P 761 91749 ;




A - ; S
Tern ‘calci‘cm 1 Interval iE - ® gﬁark effect i
Cale l obs. calc, isplacenent |
y for 30 kV/cn
3a “D 484 404.0 . 0.2
5 3/2 T 02.5 ’
4 2 R — N
D/, 484 426,5
2
4a 2D3/2 617 915.1 9.5 + 1.2 -~ 0.02
D/, 617 924.6 + 0.9
2 ~
4 JTsse | 19 TTRG I | - 0.2
2
2 x
7a 2D3/2 733 514.9 1.7 - 2.1 -~ 1.9
D /s 733 516.6
2
8d 2D3/2 746 648,0 -
D5/2 746 64G,2
9a °D 755 651.8 0.8
104 °D 762 091.2 0.6
4t °p 618 057.7 41
5 5/2 y 4.7 .7 + 0,02
P/ 618 062.4 +1.3
! i
5¢ °p 679 792.3 2.4 - 1.9 | - 0.6
6 °F 71% 325,9 1.4 - 2.1 - 2.8
72 °p 733 545.6 0.9 - 2.9 - 6.6
af °p 746 668.9 0.6 |
’ i
9t °m 755 666.1 0.4 1
10 °F 762 101.7 0.3
5¢ °G 679 800.0 1.5 | + 2.0 + 0.6
72 26 733 548.6 0.5 | =33
gg G | 746 671.5 | | | |
9% “6 | 755 667.5 | | |
10g “¢ | 762 102.7 |
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